General Procedures
All experiments were carried out under argon atmosphere. The syntheses and the treatments of the surface species carried out using high vacuum lines (< 10 -5 mbar) and glove-box techniques under argon athmospher.
Elemental analyses were performed at the Mikroanalytisches Labor Pascher and KAUST Analytical Corelab.
Zr(NMe 2 ) 4 was purchased from Sigma Aldrich. Pentane was collected from a Solvant Purification System following by a freez-pump. Bruker AVANCE III spectrometer with a conventional double resonance 3.2 mm CPMAS probe, according to the following general scheme: excitation of DQ coherences, t1 evolution, Z-filter, and detection. The spectra were recorded in a rotor synchronized fashion in t1; that is the t1 increment was set equal to one rotor period (4.545 μs).
Solid
One cycle of the standard back-to-back (BABA) recoupling sequence was used for the excitation and reconversion period. Quadrature detection in w1 was achieved using the States-TPPI method. A spinning frequency of 22 KHz was used. The 90 0 proton pulse length was 2.5 μs, while a recycle delay of 5 s was used. A total 128 t1 increments with 32 scan each were recorded. Fourier Transformed Infrared Spectroscopy. FTIR spectra were recorded on a Nicolet 6700 FT-IR spectrometer equipped with a cell under controlled atmosphere. Typically, 16 scans were accumulated for each spectrum (resolution 4 cm -1 ).
Preparation of ≡Si-O-Zr(NMe 2 )(HNMe 2 )(NMeCH 2 ) (1):
In a double shclenk, 264.85 mg of Zr(NMe 2 ) 4 in slight excess (1.1 eq.) with respect to the amount of surface accessible silanols (0.3 mmol silanols groups per gram) was reacted with 3 g of SiO 2 700 at room temperature in pentane for 1 h. After filtration and four washing cycles, all volatile compounds were evaporated and the white solid was dried for 1 h under dynamic vacuum (< 10 -5 mbar).
Preparation of ≡Si-O-Zr(HNMe 2 )(ɳ 2 NMeCH 2 CH(Me)CH 2 )(NMe 2 ) (2):
In a glass reactor (230 mL), an excess of drayed propylene gas (0.8 mbar) was reacted with 1 g of (1). The reaction was heated with the gradient room temperature to 150 °C (1 C per minute) and then at 150 °C for 24 hours. After reaction the remaining gas was analyzed by GCGCMS and contained only propylene. It was then evacuated for 1 h under dynamic vacuum (< 10 -5 mbar).
Alkylation of dimethyl amine with propene
In a glove box, a glass reactor tube (230 mL) was charged with 1 (840 mg, 0.22 mmol, 0.08 eq.). The reactor was evacuated using a high vacuum line. 0.3 bar of propene (2.81 mmol, 1 eq.) was introduced first and condensed by cooling with liquid nitrogen. 0.4 mbar of HNMe 2 +H 2 were then added. After closing the reactor, the mixture was heated (150 °C). The reaction mixture was heated for 20 h and then was cooled to 22 °C. After reaction, the gas phase was analyzed by GC-FID and GC-MS. 
Elemental analysis

